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CHEMICAL COMPOUNDS 

The present invention relates to heterocyclic amide derivatives, pharmaceutical^ 
acceptable salts and in vivo hydrolysable esters thereof. These heterocyclic amide possess 

5 glycogen phosphorylase inhibitory activity and accordingly have value in. the treatment of 
disease states associated with increased glycogen phosphorylase activity and thus are 
potentially useful in methods of treatment of a warm-blooded animal such as man. The 
invention also relates to processes for the manufacture of said heterocyclic amide derivatives, 
to pharmaceutical compositions containing them and to their use in the manufacture of 

10 medicaments to inhibit glycogen phosphorylase activity in a warm-blooded animal such as 
man. 

The liver is the major organ regulating glycaemia in the .post-absorptive state. 
Additionally, although having a smaller role in the contribution to post-prandial blood glucose 
levels, the response of the liver to exogenous sources of plasma glucose is key to an ability to 

15 maintain euglycaemia. An increased hepatic glucose output (HGO) is considered to play an 
important role in maintaining the elevated fasting plasma glucose (FPG) levels seen in type 2 
diabetics; particularly those with a FPG >140mg/dl (7.8mM). (Weyer et al, (1999), J Clin 
Invest 104: 787-794; Clore & Blackgard (1994), Diabetes 43: 256-262; De Fronzo, R. A., et 
al, (1992) Diabetes Care 15; 318 - 355; Reaven, G.M. (1995) Diabetologia 38; 3-13). 

20 Since current oral, anti-diabetic therapies fail to bring FPG levels to within the normal, 

non-diabetic range and since raised FPG (and glycHbAlc) levels are risk factors for both 
macro- (Charles, M.A. et al (1996) Lancet 348, 1657-1658; Coutinho, M. et al (1999) 
Diabetes Care 22; 233-240; Shaw, J.E. et al (2000) Diabetes Care 23, 34-39) and 
micro-vascular disease (DCCT Research Group (1993) New. Eng. J. Med. 329; 977-986); the 

25 reduction and normalisation of elevated FPG levels remains a treatment goal in type 2 DM. 

It has been estimated that, after an overnight fast, 74% of HGO was derived from 
glycogenosis with the remainder derived from gluconeogenic precursors (Hellerstein et al ' 
(1997) Am J Physiol, 272: E163). Glycogen phosphorylase is a key enzyme in the generation 
by glycogenosis of glucose- 1 -phosphate, and hence glucose in liver and also in other tissues 

30 such as muscle and neuronal tissue. 

Liver glycogen phosphorylase a activity is elevated in diabetic animal models 
including the db/db mouse and the fa/fa rat (Aiston S et al (2000). Diabetalogia 43, 589-597). 
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Tnhihitinn of hepatic glycogen phosphorylase with chloroindole inhibitors (CP91149 
and CP320626) has been shown to reduce both glucagon stimulated glycogenolysis and 
glucose output in hepatocytes (Hoover et al (1998) J Med Chem 41, 2934-8; Martin et al 
(1998) PNAS 95, 1776-81). Additionally, plasma glucose concentration is reduced, in a dose 
5 related manner, db/db and ob/ob mice following treatment with these compounds. 

Studies in conscious dogs with glucagon challenge in the absence and presence of 
another glycogen phosphorylase inhibitor, Bay K 3401, also show the potential utility of such 
agents where there is elevated circulating levels of glucagon, as in both Type 1 and Type 2 
diabetes. In the presence of Bay R 3401, hepatic glucose output and arterial plasma glucose 
10 following a glucagon challenge were reduced significantly (Shiota et al, (1997), Am J Physiol, 
273: E868). 

The heterocyclic amides of the present invention possess glycogen phosphorylase 
inhibitory activity and accordingly are expected to be of use in the treatment of type 2 
diabetes, insulin resistance, syndrome X, hyperinsulinaemia, hyperglucagonaemia, cardiac 
15 ischaemia and obesity, particularly type 2 diabetes. 

According to one aspect of the present invention there is provided a compound of 
formula (1): 




20 (1) 
wherein: 

R 1 is Ci^alkyl, C 5 - 7 cycloalkyl, C 5 - 7 cycloalkylCi- 3 alkyl, Ci^alkoxy, C 5 - 7 cycloalkoxy, 
C5- 7 cycloalkylCi. 3 alkoxy, heterocyclyl, heterocyclylCi^alkyl, heterocyclyloxy or 
heterocyclylCi_3alkoxy (wherein each of these groups is substituted on carbon by 1, 2 or 3 
25 hydroxy groups, provided that there is no more than one hydroxy group on the same carbon 
atom and a ring carbon atom adjacent to a ring heteroatom is not substituted by a hydroxy 
group) or R 1 is of the formula A or A' : 
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- -(CH 2 ) r 



pr-( ) s 

°"lf^(OH) x 

° (A) -CHaCHCOHXCH^COJH (A') 

wherein x is 0 or 1, r is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not a 
substituent on the ring carbon adjacent to the ring oxygen; 

R 2 is phenyl or heteroaryl (each of which is optionally substituted by 1 or 2 substituents 
5 independently selected from halo, cyano, trifluoromethyl, difluoromethyl, fiuoromethyl, Q. 
3 alkoxy, Ci- 3 alkanoyl, carbamoyl, iV-Ci- 3 alkylcarbarnoyl, iV,iV-di-Ci.3alkylcarbamoyl, 
sulfamoyl, Af-Ci. 3 alkylsulfamoyl, iV,7V-di-Ci. 3 alkylsulfamoyl and groups of the formulae B and 
B': 

-(CH 2 ) t 

|N— ( )u 

°^{OH) y 

° (B) -CH 2 CH(OH)(CH 2 ) u C0 2 H (B') 

10 wherein y is 0 or 1 , t is 0, 1 , 2 or 3 and u is 1 or 2; provided that the hydroxy group is not a 
substituent on the ring carbon adjacent to the ring oxygen); 
m is 0, 1 or 2; 

R 3 is independently selected from hydrogen, halo, nitro, cyano, hydroxy, amino, carboxy, 
carbamoyl, iV-C^alkylcarbamoyl, iY^V-di-(Ci^alkyl)carbamoyl, sulphamoyl, N-C u 
1 5 4 alkylsulphamoyl > //^-di(Ci^alkyr)sulphamoyl, sulfino, sulfo, C^alkyl, C 2 ^alkenyl, C 2 . 
4 alkynyl, C^alkoxy, Ciwtalkanoyl, Ci^alkanoyloxy, iV^Ci^alkyl)amino, NJJ-di-(Ci- 
4 alkyl)amino, hydroxyCi^alkyl, fiuoromethyl, difluoromethyl, trifluoromethyl and 
trifluoromethoxy ; 

provided that when R 1 is of the formula A or A' then R 2 does not contain a group of the 
20 formula B or B' and when R 2 is of the formula B or B' then R 1 does not contain a group of the 
formula A or A'; 

or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof. 



25 



In another aspect, the invention relates to compounds of formula (1) as hereinabove 
defined or to a pharmaceutically acceptable salt. 
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It is to be understood that, insofar as certain of the compounds of formula (1) defined 
above may exist in optically active or racemic forms by virtue of one or more asymmetric 
carbon atoms, the invention includes in its definition any such optically active or racemic 
form which possesses glycogen phosphorylase inhibition activity. The synthesis of optically 



the art, for example by synthesis from optically active starting materials or by resolution of a 
racemic form. Similarly, the above-mentioned activity may be evaluated using the standard 
laboratory techniques referred to hereinafter. 

Within the present invention it is to be understood that a compound of the formula (1) 

10 or a salt thereof may exhibit the phenomenon of tautomerism and that the formulae drawings 
within this specification can represent only one of the possible tautomeric forms. It is to be 
understood that the invention encompasses any tautomeric form, which has glycogen 
phosphorylase inhibition activity and is not to be limited merely to any one tautomeric form 
utilised within the formulae drawings. The formulae drawings within this specification can 

15 represent only one of the possible tautomeric forms and it is to be understood that the 

specification encompasses all possible tautomeric forms of the compounds drawn not just 
those forms which it has been possible to show graphically herein. 

It is also to be understood that certain compounds of the formula (1) and salts thereof 
can exist in solvated as well as unsolvated forms such as, for example, hydrated forms. It is to 

20 be understood that the invention encompasses all such solvated forms which have glycogen 
phosphorylase inhibition activity. 

It is also to be understood that certain compounds of the formula (1) may exhibit 
polymorphism, and that the invention encompasses all such forms which possess glycogen 
phosphorylase inhibition activity. 

25 The present invention relates to the compounds of formula (1) as hereinbefore 

defined as well as to the salts thereof. Salts for use in pharmaceutical compositions will be 

- - - pharmaceutically acceptable salts, but other salts may be usefulin the production of the 

compounds of formula (1) and their pharmaceutically acceptable salts. Pharmaceutically 
acceptable salts of the invention may, for example, include acid addition salts of the 

30 compounds of formula (1) as hereinbefore defined which are sufficiently basic to form such 
salts. Such acid addition salts include for example salts with inorganic or organic acids 
affording pharmaceutically acceptable anions such as with hydrogen halides (especially 



5 



active forms may be carried out by standard techniques of organic chemistry well known in 
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hydrochloric or hydrobromic acid of which hydrochloric acid is particularly -preferred) or with . .. 
sulphuric or phosphoric acid, or with trifluoroacetic, citric or maleic acid. Suitable salts 
include hydrochlorides, hydrobromides, phosphates, sulphates, hydrogen sulphates, 
alkylsulphonates, arylsulphonates, acetates, benzoates, citrates, maleates, fumarates, 
5 succinates, lactates and tartrates. In addition where the compounds of formula (1) are 
sufficiently acidic, pharmaceutically acceptable salts may be formed with an inorganic or 
organic base which affords a pharmaceutically acceptable cation. Such salts with inorganic or 
organic bases include for example an alkali metal salt, such as a sodium or potassium salt, an 
alkaline earth metal salt such as a calcium or magnesium salt, an ammonium salt or for 
10 example a salt with methylamine, dimethylamine, trimethylamine, piperidine, morpholine or 
tris-(2-hydroxyethyl)amine. 

An in vivo hydrolysable ester of a compound of formula (1) containing carboxy or 
hydroxy group is, for example. A pharmaceutically acceptable ester which is cleaved in the 
human or animal body to produce the parent acid or alcohol. 
1 5 Suitable pharmaceutically acceptable esters for carboxy include Q^alkoxymethyl 

esters for example methoxymethyl, Ci. 6 alkanoyloxymethyl esters for example 
pivaloyloxymethyl, phthalidyl esters, C 3 - 8 cycloalkoxycarbonyloxyC^alkyl esters for example 
1-cyclohexylcarbonyloxyethyl; 1 ,3-dioxolen-2-onylmethyl esters for example 
5-methyl-l,3-dioxolen-2-onylmethyl; and C^alkoxycarbonyloxyethyl esters for example 
20 1-methoxycarbonyloxyethyl and may be formed at any carboxy group in the compounds of 
this invention. 

Suitable pharmaceutically-acceptable esters for hydroxy include inorganic esters such 
as phosphate esters (including phosphoramidic cyclic esters) and ct-acyloxyalkyl ethers and 
related compounds which as a result of the in-vivo hydrolysis of the ester breakdown to give 

25 the parent hydroxy group/s. Examples of a-acyloxyalkyl ethers include acetoxymethoxy and 
2,2-dimethylpropionyloxymeth6xy. A selection of in-vivo hydrolysable ester forming groups 
for hydroxy include C,-i 0 alkanoyl, for example acetyl; benzoyl; phenylacetyl; substituted 
benzoyl and phenylacetyl, Q-ioalkoxycarbonyl (to give alkyl carbonate esters), for example 
ethoxycarbonyl; di-(Ci-4)'alkylcarbamoyl and^KdiKCr 4 )allcylaminoethyl)-^- 

30 (d-^alkylcarbamoyl (to give carbamates); dHCi- 4 )alkylanunoacetyl and carboxyacetyl. 
Examples of ring substituents on phenylacetyl and benzoyl include aminometbyl, (Q. 
4 )alkylaminomethyl and m^Cr^alkyDammomethyl, and morpholino or piperazino linked 



100659 




-6- 

from a ring nitrogen atom via a methylene linking group to the 3- or 4- position of the benzoyl 
ring. Other interesting in-vivo hyrolysable esters include, for example, R A C(0)0(Ci. 6 )alkyl- 
CO-, wherein R A is for example, benzyloxy-(C r4 )alkyl, or phenyl). Suitable substituents on a 
phenyl group in such esters include, for example, 4-(Ci- 4 )piperazino-(C r4 )alkyl, piperazino- 
(Ci-4)alkyl and morpholino-(Ci-C 4 )alkyl. 

In this specification the generic term "alkyl" includes both straight-chain and 
branched-chain alkyl groups. However references to individual alkyl groups such as "propyl" 
are specific for the straight chain version only and references to individual branched-chain 
alkyl groups. For example, "Ci- 6 alkyl" and "Ci^alkyl" include propyl, isopropyl and f-butyl. 
An analogous convention applies to other generic terms, for example "hydroxyCi^alkyl" 
includes 2-hydroxyethyl, 1-hydroxyethyl and hydroxymethyl. The term "halo" refers to fluoro, 
cHloro, bromo and iodo. 

A "heterocyclic group" is a saturated, monocyclic ring containing 5-7 ring atoms of 
which at least 1 , 2 or 3 ring atoms are chosen from nitrogen, sulphur or oxygen, and which 
may, unless otherwise specified, be carbon or nitrogen linked, wherein a -CH 2 - group can 
optionally be replaced by a -C(0)-and a ring sulphur atom may be optionally oxidised to form 
the S-oxide(s). Examples and suitable values of the term "heterocyclic group" are morpholino, 
1,3-dioxolanyl, morpholinyl, piperidino and piperidyl. A particular example of a 
"heterocyclic group" is morpholinyl. 

A heteroaryl group is an aryl monocyclic ring system containing 5 to 7 ring atoms of 
which 1, 2, 3 or 4 (in particular 1, 2 or 3) ring atoms are chosen from nitrogen, sulphur or 
oxygen, and which may, unless otherwise specified, be carbon or nitrogen linked. Particular 
heteroaryl rings are pyridyl, oxadiazolyl, oxazolyl, thiazolyl, thienyl, pyrimidyl, thiadiazolyl, 
isothiadiazolyl and isoxazolyl. 

There following are particular and suitable values for certain substituents and groups 
referred to in this specification. These values may be used where appropriate with any of the 

-definitions and embodiments disclosed hereinbefore, or hereinafter. For the avoidance of 

doubt each stated species represents a particular and independent aspect of this invention. 
Examples of "Ci^alkyl" and "Ci^alkyl" include methyl, ethyl and propyl. 
Examples of "hydroxyCi^alkyl" include hydroxymethyl, 2-hydroxyethyl and 2- 
hydroxypropyl. 

Examples of "Ci^alkoxy" and "Q^alkoxy" include methoxy, ethoxy and propoxy. 
Examples of "Ci^alkanoyl" and "Q^alkanoyl" include acetyl and propionyl. 
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Examples.of^iVr(A^ - 
Examples of "N, //-di-(C^alkyl)sul P hamoyl" are Ar,iV-(diniethyl)sulphamoyl and 

N-(methyl)-N-(ethyl)sulphamoyl. 

Examples of 'W-CCi-ealkyDcarbamoyl" are ^-(d^alkyDcarbamoyl, methylaminocarbonyl and 

5 ethylaminocarbonyl. 

Examples of 'W,N-m-(C^alkyl)carbamoyr are M^Ci^alkyl)carbamoyl, 

dimethylaminocarbonyl and methylethylaminocarbonyl. 

Examples of "C^alkanoyloxy" include acetyloxy and propionyloxy. 

Examples of "C 2 . 4 alkenyl" include vinyl, allyl and 1-propenyl. 
10 Examples of "Q^alkynyl" include ethynyl and 1-propynyl. 

Examples of 'W-(C w alkyl)amino" are methylamino and ethylamino. 

Examples of "iV,iV-di-(Ci-4alkyl)amino" are dimethylamino and methylethylamino. 

Examples of "C 5 - 7 cycloalkyl ring" are cyclopentyl and cyclohexyl. 

Particular values of R 1 , R 2 , R 3 and m are as follows . Such values may be used where 
15 appropriate with any of the definitions, claims or embodiments defined hereinbefore or 

hereinafter. 

In one aspect R 1 is C^alkyl, Cs-vcycloalkyl, C 5 -7cycloalkylmethyl, C^alkoxy, C 5 - 
7 cycloalkoxy, C5.7cycloalkylQ.3metb.oxy, heterocyclyl, heterocyclylmethyl, heterocyclyloxy 
or heterocyclylmethoxy (each group is substituted by 1 or 2 hydroxy groups provided that 
20 there is no more than one hydroxy group on the same carbon atom) or R 1 is of the formula A 

or A' as hereinabove defined. 

In another aspect R 1 is C^alkyl, Cs-vcycloalkyl, C^cycloalkylmethyl, C^alkoxy, C 5 - 
7 cycloalkoxy, Cs^cycloallcylQ.amethoxy, heterocyclyl, heterocyclylmethyl, heterocyclyloxy 
or heterocyclylmethoxy (each group is substituted by 1 or 2 hydroxy groups provided that 
25 there is no more than one hydroxy group on the same carbon atom). 

hi another aspect R 1 is C^alkyl, C 5 -7cycloalkyl, C 5 -7cycloalkylmethyl, C^alkoxy, C 5 . 
7 cycloalkoxy or Cs^cycloalkylQ.amethoxy, (each group is substituted by 1 or 2 hydroxy 
groups provided that there is no more than one hydroxy group on the same carbon atom). 

In yet another aspect, R 1 is ethyl, propyl, cyclopentyl, cyclohexyl, cyclopentylmethyl 
30 or cyclohexylmethyl (wherein each group is substituted by 1 or 2 hydroxy groups provided 
that there is no more than one hydroxy group on the same carbon atom). 

In yet another aspect, R 1 is 2-hydroxyethyl, 2,3-dihydroxypropyl, 3,4- 
dihydroxycyclopentyl or 3,4-dihydroxycyclopentylmethyl. 
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In one aspect , R 2 is heteroaryl. 

Particular heteroaryl rings are pyridyl, oxadiazolyl, oxazolyl, thiazolyl, thienyl, 
pyrimidyl, thiadiazolyl, isothiadiazolyl and isoxazolyl. 

More particular heteroaryl rings are pyridyl, oxadiazolyl, oxazolyl, thiazolyl and 

thienyL 

In another aspect, R 2 is phenyl. 

In one aspect the phenyl or heteroaryl group in R 2 is optionally substituted by 1 or 2 
substituents independently selected from halo, cyano, trifluoromethyl, carbamoyl, N-Ci_ 
3 alkylcarbamoyl, N,N-di-Ci. 3 alkylcarbamoyl, sulfamoyl, N-Ci^alkylsulfamoyl, N,N-di-Ci. 
3 alkylsulfamoyl , a group of the formula B and a group of the formula B' as hereinabove 
defined. 

In another aspect the phenyl or heteroaryl group in R 2 is optionally substituted by 1 or 
2 substituents independently selected from halo, cyano, trifluoromethyl, carbamoyl, N-Ci_ 
3 alkylcarbamoyl, N,N-di-Ci_ 3 alkylcarbamoyl, sulfamoyl, N-Ci_ 3 alkylsulfamoyl, N,N-di-Ci_ 
3 alkylsulfamoyl. 

In another aspect, the phenyl or heteroaryl group in R 2 is optionally substituted by 1 or 
2 substituents independently selected from halo, cyano, trifluoromethyl, carbamoyl, N-Ci_ 
3 alkylcarbamoyl, sulfamoyl and N-Ci_ 3 alkylsulfamoyl. 

In yet another aspect, the phenyl or heteroaryl group in R 2 is optionally substituted by 
1 or 2 substituents independently selected from fluoro, chloro, cyano, trifluoromethyl, 
carbamoyl and sulfamoyl. 

In yet another aspect, the phenyl of heteroaryl group in R 2 is unsubstituted or 
substituted by 1 fluoro substituent. 

In yet another aspect, the phenyl or heteroaryl group in R 2 is unsubstituted. 

In one aspect of the present invention m is 1 or 2. 

In another aspect of the invention m is 1 . 
la yet .another aspect.rn.is. 0 _ - . — 

In one aspect of the present invention R 3 is selected from hydrogen, halo, cyano, 
hydroxy, fhioromethyl, difluoromethyl and trifluoromethyl. 

In another aspect of the invention R 3 is hydrogen or halo. 

Preferably R 3 is selected from hydrogen, chloro or bromo. 

More preferably R 3 is chloro. 
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Ia another aspect, the invention relates to a.class of compounds of the formula (1) - 

wherein: 

R 1 is Ci. 6 alkyl, C 5 . 7 cycloalkyl, C 5 -7cycloalkylmethyl, Ci^alkoxy, C 5 . 7 cycloalkoxy, 
Cs-TcycloalkylCLsmethoxy, heterocyclyl, heterocyclylmethyl, heterocyclyloxy or 
5 heterocyclylmethoxy (wherein each of these groups is substituted by 1 or 2 hydroxy groups 
provided that there is no more than one hydroxy group on the same carbon atom) or R 1 is of 
the formula A or A' as hereinabove defined; 

R 2 is a phenyl or heteroaryl group (each of which is optionally substituted by 1 or 2 
substituents independently selected from halo, cyano, trifluoromethyl, carbamoyl, N-Q. 
10 3 alkylcarbamoyl, N,N-m-Ci. 3 alkylcarbamoyl, sulfamoyl, N-Ci. 3 alkylsulfamoyl, N,N-di-Ci. 
3 alkylsulfamoyl, a group of the formula B and a group of the formula B' as hereinabove 
defined); 

and m and R 3 are as hereinabove defined; 

provided that when R 1 is of the formula A or A' then R 2 does not contain a group of the 
15 formula B or B* and when R 2 is of the formula B or B' then R 1 does not contain a group of the 
formula A or A' ; 

or a pharmaceutically-acceptable salt thereof. 

In yet another aspect, the invention relates to a class of compounds of the formula (1) 

wherein: 

20 R 1 is Ci^alkyl, C 5 . 7 cycloalkyl, C 5 - 7 cycloalkylmethyl, C^alkoxy, C 5 - 7 cycloalkoxy or 

Cs^cycloalkylQ.amethoxy, (each group is substituted by 1 or 2 hydroxy groups provided that 
there is no more than one hydroxy group on the same carbon atom); 
R 2 is a phenyl or heteroaryl group (each of which is optionally substituted by 1 or 2 
substituents independently selected from halo, cyano, trifluoromethyl, carbamoyl, N-Ci. 

25 salkylcarbamoyl, N.N-di-d.salkylcarbamoyl, sulfamoyl, N-C,. 3 alkylsulfamoyl and N,N-di-Ci. 
3 alkylsulfamoyl; 

and m and R 3 are as hereinabove defined; 
or a pharmaceutically-acceptable salt thereof. 

In yet another aspect, the invention relates to a class of compounds of the 

30 formula (1) wherein: 

R 1 is Ci^alkyl, C 5 . 7 cycloalkyl, C^cycloalkylmethyl, Ci^alkoxy, C s . 7 cycloalkoxy or 
C 5 . 7 cycloalkylC 1 . 3 methoxy, (each group is substituted by 1 or 2 hydroxy groups provided that 
there is no more than one hydroxy group on the same carbon atom); 




• - R 2 is a phenyl or heteroaryl group (each of which- is optionallysubstituted by 1 or 2 

substituents independently selected from halo, cyano, trifluoromethyl, carbamoyl, N-Ci. 
3 allcylcarbamoyl, N,N-di-Ci. 3 alkylcarbamoyl, sulfamoyl, N-Ci. 3 alkylsulfamoyl and N,N-di-Ci- 
3 alkylsulfamoyl; 
5 m is as hereinabove defined: and 

R 3 is selected from hydrogen, halo, cyano, hydroxy, fluoromethyl, difluoromethyl and 
trifluoromethyl; 

or a pharmaceutically-acceptable salt thereof. 

In yet another aspect, the invention relates to a class of compounds of the formula (1) 
10 wherein: 

R 1 is Ci_ 6 alkyl, C 5 - 7 cycloalkyl, C 5 - 7 cycloalkylmethyl, C^alkoxy, C 5 . 7 cycloalkoxy or 
C 5 .7cycloalkylCi. 3 methoxy, (each group is substituted by 1 or 2 hydroxy groups provided that 
there is no more than one hydroxy group on the same carbon atom); 

R 2 is a phenyl, pyridyl, oxadiazolyl, oxazolyl, thiazolyl or thienyl (each of which is optionally 
15 substituted by 1 or 2 substituents independently selected from halo, cyano, trifluoromethyl, 
carbamoyl, N-Ci_ 3 alkylcarbamoyl, sulfamoyl, N-Ci_ 3 alkylsulfamoyl and N,N-di-Ci_ 
3 alkylsulfamoyl; 
m is 1 or 2; and 

R is selected from hydrogen, halo, cyano, hydroxy, fluoromethyl, difluoromethyl and 
20 trifluoromethyl; 

or a pharmaceutically-acceptable salt thereof. 

In yet another aspect, the invention relates to a class of compounds of the formula (1) 
wherein: 

R 1 is ethyl, propyl, cyclopentyl, cyclohexyl, cyclopentylmethyl or cyclohexylmethyl (wherein 
25 each group is substituted by 1 or 2 hydroxy groups provided that there is no more than one 

hydroxy group on the same carbon atom); 
R.is. a.phenyl, pyridyl, oxadiazolyl, -oxazolyl, thiazolyl or thienyl (each of which group is 

optionally substituted by 1 or 2 substituents independently selected from halo, cyano, 

trifluoromethyl, carbamoyl, N-Ci- 3 alkylcarbamoyl, sulfamoyl and N-Ci_ 3 alkylsulfamoyl; 
30 mis 1; and 

R 3 is chloro; 

or a pharmaceutically-acceptable salt thereof. 
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: . layet-another-aspeetj-the invsntten- relafes-to^a-elass-of compounds 6f-the-foimula<4-> 

wherein: 

R 1 is 2-hydroxyethyl, 2,3-dihydroxypropyl, 3,4-dihydroxycyclopentyl or 3,4- 
dihydroxycyclopentylmethyl; 
5 R 2 is a phenyl optionally substituted by 1 or 2 substituents independently selected from halo, 
cyano, trifluoromethyl, carbamoyl, N-Ci^alkylcarbamoyl, sulfamoyl and N-Ci. 
3 alkylsulfamoyl; 
m is 1 or 2; and 
R 3 is hydrogen or halo; 
10 or a pharmaceutically-acceptable salt thereof. 

Particular compounds of the present invention are: 
5-cMoro-i^{2-[(2-hydroxyethyl)phenylamino]-2-o 

5- c moro-N-[2-[(2,3-dihy^ 811(1 

5-cMoro-N-[2-[[2-hydroxy-l-(hydra^ 

and pharmaceutically-acceptable salts thereof. . 

A particular compound of the present invention is: 
15 5- c Moro-iV-{2-[(2-hydroxyethyl)^^ 

and pharmaceutically-acceptable salts thereof. 

Process for Preparing a Compound of Formula (1) 

Another aspect of the present invention provides a process for preparing a compound 

of formula (1) or a pharmaceutical^ acceptable salt or an in vivo hydrolysable ester thereof 
20 which process comprises: 

a) reacting an acid of the formula (2): 

(R3) 




(2) 

or an activated derivative thereof; with an amine of formula (3): HNR^ 2 or 
25 b) reacting an acid of the formula (4): 
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(R 3 ), 




(4) 



or an activated derivative thereof; with an amine of formula (5): KiNCKaCONR'R 2 : 
wherein R 1 , R 2 , R 3 and m are, unless otherwise specified, as defined in formula (1); 
5 wherein any functional groups are optionally protected; 
and thereafter if necessary: 

i) converting a compound of the formula (1) into another compound of the formula (1); 

ii) removing any protecting groups; 

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester. 
10 Specific reaction conditions for the above reaction are as follows. 

Processes a) and b) Acids of formula (2) and amines of formula (3) and acids of 
formula (4) and amines of formula (5) may be coupled together in the presence of a suitable 
coupling reagent. Standard peptide coupling reagents known in the art can be employed as 
suitable coupling reagents, or for example 4-(4,6-dimethoxy-l,3,5-triazin-2-yl)-4- 

15 methylmorpholinium chloride, carbonyldiimidazole, l>ethyl-3-(3- 

dimethylaminopropyl)carbodi-imide hydrochloride and dicyclohexyl-carbodiimide, optionally 
in the presence of a catalyst such as 1-hydroxybenzotriazole, dimethylaminopyridine or 
4-pyrrolidinopyridine, optionally in the presence of a base for example triethylamine, di- 
isopropylethylamine, pyridine, or 2,6-di-aZ£yZ-pyridines such as 2,6-lutidine or 

20 2,6-di-^r^butylpyridine. Suitable solvents include dimethylacetamide, dichloromethane, 

benzene, tetrahydrofuran and dimethylformamide. The coupling reaction may conveniently be 
performed at a temperature in the range of -40 to 40°C. 

Suitable activated acid derivatives include acid halides, for example acid chlorides, 
and active esters, for example pentafluorophenyl esters. The reaction of these types of 

25 " compounds witframines is well* known in the art,* for example they may be reacted in the~ 
presence of a base, such as those described above, and in a suitable solvent, such as those 
described above. The reaction may conveniently be performed at a temperature in the range of 
-40 to 40°C. 

The acids of formula (2) are commercially available or they are know compounds or 
30 they are prepared by processes known in the art. For example, an acid of the formula (2) can 
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„„. be-formed4?y^eacting toge&er-a compound of the-formula.(4) andan-compound-ofLihe — 

. formula P0 2 CCH 2 NH 2 wherein P is a carboxy-protecting group under conditions described 
above for amide formation and subsequently removing the protecting group. The acids of 
formula (2) are commercially available or they are know compounds or they are prepared by 
5 - processes known in the art. 

Compounds of formulae (3) and (5) may be prepared by reacting an amine of formula 
P'HNR\ P'HNR 2 , P'F'NC^CONHR 1 or P'P"NCH 2 CONHR 2 as appropriate with R*-L or 
R 2 -L, as appropriate, wherein P' and P" are amino protecting groups and L is a suitable 
leaving group (for example chlorp, bromo or iodo) in the presence of a base such as sodium 
10 hydride in a suitable solvent. 

It will be appreciated that certain of the various ring substituents in the compounds of 
the present invention may be introduced by standard aromatic substitution reactions or 
generated by conventional functional group modifications either prior to or immediately 
following the processes mentioned above, and as such are included in the process aspect of the 
15 invention. Such reactions and modifications include, for example, introduction of a 

substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation 
of substituents and oxidation of substituents. The reagents and reaction conditions for such 
procedures are well known in the chemical art. Particular examples of aromatic substitution 
reactions include the introduction of a nitro group using concentrated nitric acid, the 
20 introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as 
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group 
using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts 
conditions; and the introduction of a halogen group. Particular examples of modifications 
include the reduction of a nitro group to an amino group by for example, catalytic 
25 hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric 
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl. 

It will also be appreciated that in some of the reactions mentioned herein it may be 
necessary/desirable to protect any sensitive groups in the compounds. The instances where 
protection is necessary or desirable and suitable methods for protection are known to those 
30 skilled in the art Conventional protecting groups may be used in accordance with standard 
practice [for illustration see "Protective Groups in Organic Chemistry", edited by 
J.W.F.McOmie, Plenum Press (1973), and "Protective groups in Organic Synthesis", 2 n 
edition, T.W Greene & P. G. M. Wutz, Wiley-Interscience (1991)]. Thus, if reactants include 



100659 




groups such as..amjbio,xarboxy.or hydroxy itmay be desirable to protect the groupjiusome-of- 
the reactions mentioned herein. 

A suitable protecting group for an amino or alkylamino group is, for example, an acyl 
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a 
methoxycarbonyl, ethoxycarbonyl or r-butoxycarbonyl .group, an arylmethoxycarbonyl group, 
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection 
conditions for the above protecting groups necessarily vary with the choice of protecting 
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an 
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali 
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such 
as a r-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid 
as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an 
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for example, 
by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with a Lewis 
acid for example boron tris(trifluoroacetate). A suitable alternative protecting group for a 
primary amino group is, for example, a phthaloyl group which may be removed by treatment 
with an alkylamine, for example dimethylaminopropylamine, or with hydrazine. 

A suitable protecting group for a hydroxy group is, for example, an acyl group, for 
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 
arylmethyl group, for example benzyl. The deprotection conditions for the above protecting 
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl 
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with 
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide. 
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by 
hydrogenation over a catalyst such as palladium-on-carbon. 

A suitable protecting group for a carboxy group is, for example, an esterifyirig group, 

__for example a methyl or. an. ethyl group .which jnay. he removed, for example, by hydrolysis 

with a base such as sodium hydroxide, or for example a £-butyl group which may be removed, 
for example, by treatment with an acid, for example an organic acid such as trifluoroacetic 
acid, or for example a benzyl group which may be removed, for example, by hydrogenation 
over a catalyst such as palladium-on-carbon. 

The protecting groups may be removed at any convenient stage in the synthesis using 
conventional techniques well known in the chemical art. 
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_J3ertaiii intern^ the formula (-1-) -are- novel— — 

and form another aspect of the invention. 

As stated hereinbefore the compounds defined in the present invention possesses 
glycogen phosphorylase inhibitory activity. This property may be assessed, for example, using 
5 the procedure set out below. - 
Assay 

The activity of the compounds is determined by measuring the inhibitory effect of the 
compounds in the direction of glycogen synthesis, the conversion of glucose-l-phosphate into 
glycogen with the release of inorganic phosphate, as described in EP 0 846 464 A2. The 

10 reactions were in 96well microplate format in a volume of lOOpl. The change in optical 

density due to inorganic phosphate formation was measured at 620nM in a Lab systems iEMS 
Reader MF by the general method of (Nordlie R.C and Arion W J, Methods of Enzymology, 
1966, 619-625). The reaction is in 50mM HEPES, 2.5mM MgCl 2 , 2.25mM ethylene glycol- 
bis(b-aminoethyl ether) iV^A^iVMetraacetic acid, lOOmM KC1, 2mM D-(+)-glucpse pH7.2, 

15 containing 0.5mM dithiothreitol, the assay buffer solution, with O.lmg type IH glycogen, 

0.1 5ug glycogen phosphorylase a (GPa) from rabbit muscle and 0.5mM glucose- 1 -phosphate. 
GPa is pre-incubated in the assay buffer solution with the type IK glycogen at 2.5 mg ml' 1 for . 
30 minutes. 40|il of the enzyme solution is added to 25fJl assay buffer solution and the 
reaction started with the addition of 25|il 2mM glucose- 1 -phosphate. Compounds to be tested 

20 are prepared in 10|Lil 10% DMSO in assay buffer solution, with final concentration of 1% 
DMSO in the assay. The non-inhibited activity of GPa is measured in the presence of lOpl 
10% DMSO in assay buffer solution and maximum inhibition measured in the presence of 
30pM CP320626 (Hoover et al (1998) J Med Chem 41, 2934-8; Martin et al (1998) PNAS 95, 
1776-81). The reaction is stopped after 30min with the addition of 50|±1 acidic ammonium 

25 molybdate solution, 12ug ml" 1 in 3.48% H 2 S0 4 with 1% sodium lauryl sulphate and lOug ml" 1 
ascorbic acid. After 30 minutes at room temperature the absorbency at 620nm is measured. 

The assay is performed with a range of test concentrations of inhibitor to determine an 
IC 50 , a concentration predicted to inhibit the enzyme reaction by 50%. 
Activity is calculated as follows:- 

30 % inhibition = (1 - (compound OD620 - fully inhibited OD620)/ (non-inhibited rate OD620 - 
fully inhibited OD620)) * 100. 
OD620 = optical density at 620nM. 
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-Typical -ICso- values for compounds of the invention when tested in the above assay -are 
in the range IOOjllM to InM. For example, Example 1 has an IC 50 of 0.52[iM. 

According to a further aspect of the invention there is provided a pharmaceutical 



5 acceptable salt or in vivo hydrolysable ester thereof, as defined hereinbefore in association 
with a pharmaceutically-acceptable diluent or carrier. 

The composition may be in a form suitable for oral administration, for example as a 
tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular, 
intravascular or infusion) as a sterile solution, suspension or emulsion, for topical 
10 administration as an ointment or cream or for rectal administration as a suppository. 

In general the above compositions may be prepared in a conventional manner using 
conventional excipients. 

The compound of formula (1) will normally be administered to a warm-blooded 
animal at a unit dose within the range 5-5000 mg per square meter body area of the animal, 
15 i.e. approximately 0.1-100 mg/kg, and this normally provides a therapeutically-effective dose. 
A unit dose form such as a tablet or capsule will usually contain, for example 1-250 mg of 
active ingredient. Preferably a daily dose in the range of 1-50 mg/kg is employed. However 
the daily dose will necessarily be varied depending upon the host treated, the particular route 
of administration, and the severity of the illness being treated. Accordingly the optimum 
20 dosage may be determined by the practitioner who is treating any particular patient. 

According to a further aspect of the present invention there is provided a compound of 
the formula (1), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as 
defined hereinbefore, for use in a method of treatment of a warm-blooded animal such as man 
by therapy. 

25 According to an additional aspect of the invention there is provided a compound of the 

formula (1), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as 

- - - -defined hereinbefore, for use-as a medicament. — / - — 

According to an additional aspect of the invention there is provided a compound of the 

formula (1), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as 
30 defined hereinbefore, for use as a medicament in the treatment of type 2 diabetes, insulin 

resistance, syndrome X, hyperinsulinaemia, hyperglucagonaemia, cardiac ischaemia or obesity 

in a warm-blooded animal such as man. 



composition which comprises a compound of the formula (1), or a pharmaceutically 
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— According to-this- another- aspect-of the invention there is provided the use of a 

compound of the formula (1), or a pharmaceutical^ acceptable salt or in vivo hydrolysable 
ester thereof, as defined hereinbefore in the manufacture of a medicament for use in the 
treatment of type 2 diabetes, insulin resistance, syndrome X, hyperinsulinaemia, 
hyperglucagonaemia, cardiac ischaemia or obesity in a warm-blooded animal such as man. 

According to this another aspect of the invention there is provided the use of a 
compound of the formula (1), or a pharmaceuticaUy acceptable salt or in vivo hydrolysable 
ester thereof, as defined hereinbefore in the manufacture of a medicament for use in the 
treatment of type 2 diabetes in a warm-blooded animal such as man. 

According to a further feature of this aspect of the invention there is provided a 
method of producing a glycogen phosphorylase inhibitory effect in a warm-blooded animal, 
such as man, in need of such treatment which comprises administering to said animal an 
effective amount of a compound of formula (1). 

According to this further feature of this aspect of the invention there is provided a 
method of treating type 2 diabetes, insulin resistance, syndrome X, hyperinsulinaemia, 
hyperglucagonaemia, cardiac ischaemia or obesity in a warm-blooded animal, such as man, in. 
need of such treatment which comprises administering to said animal an effective amount of a. 

compound of formula (1). 

According to this further feature of this aspect of the invention there is provided a 
method of treating type 2 diabetes in a warm-blooded animal, such as man, in need of such 
treatment which comprises administering to said animal an effective amount of a compound 
of formula (1). 

As stated above the size of the dose required for the therapeutic or prophylactic 
treatment of a particular ceU-proliferation disease will necessarily be varied depending on the 
host treated, the route of adrninistration and the severity of the illness being treated. A unit 
dose in the range, for example, 1-100 mg/kg, preferably 1-50 mg/kg is envisaged. 

In addition to their use in therapeutic medicine, the compounds of formula (1) and 
their pharmaceutically acceptable salts are also useful as pharmacological tools in the 
development and standardisation of in vitro and in vivo test systems for the evaluation of the 
effects of inhibitors of cell cycle activity in laboratory animals such as cats, dogs, rabbits, 
monkeys, rats and mice, as part of the search for new therapeutic agents. 
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In the above XDti.ei.phannaceutipal composition^process, method,, use and medicament . 

manufacture features, the alternative and preferred embodiments of the compounds of the 
invention described herein also apply. 

Examples 

The invention will now be illustrated by the following non-limiting examples in 
which, unless stated otherwise: 

(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or 
ambient temperature, that is, at a temperature in the range of 18-25°C and under an 
atmosphere of an inert gas such as argon; 

(ii) organic solutions were dried over anhydrous magnesium sulphate; evaporation of solvent 
was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 4.5-30 
mmHg) with a bath temperature of up to 60°C; 

(iii) in general, the course of reactions was followed by TLC and reaction times are given for 
illustration only; 

(iv) yields are given for illustration only and are not necessarily those which can be obtained 
by diligent process development; preparations were repeated if more material was required; 

(v) where given, NMR data is in the form of delta values for major diagnostic protons, given 
in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal standard, 
determined at 300 MHz using perdeuterio dimethyl sulphoxide. (DMSO-5 6 ) as solvent unless 
otherwise indicated, other solvents (where indicated in the text) include deuterated chloroform 
CDC1 3 ; 

(vi) chemical symbols have their usual meanings; SI units and symbols are used; 

(vii) solvent ratios are given in volume : volume (v/v) terms; 

(viii) mass spectra (MS) were run with an electron energy of 70 electron volts in the chemical 
ionisation (CI) mode using a direct exposure probe; where indicated ionisation was "effected 
.by.eleqtronimpact (EI), fast atom bombardment (FAB) or electrospray (ESP); values for m/z - 
are given; generally, only ions which indicate the parent mass are reported and unless 
otherwise stated the value quoted is (M-H)~; 

(ix) The following abbreviations are used: 

DMTMM 4-(4, 6-dimethoxy- 1 ,3 ,5-triazin-2-yl)-4-methylmorpholinium 
chloride 
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._ ._:„.. -.THE-.--. — .tetrahydrofuran; ~ — 



Example 1 

5-CMoro-Ar-f2-r(2-hv^ 



A solution of iV-[(5-chloro-lH-indol-2-yl)carbonyl] glycine (Cas Reg No 186429-62-9; 
Hulin, Bernard, et al, PCT International Patent Application (1996) WO 9639384; 374 mg , 
1.5mmol) and 2-(phenylamino)ethanol (228mg, 1.6mmol) in THF (20ml) was stirred at 
ambient temperature for 30 minutes. 4-(4,6-Dimethoxy-l,3,5-triazin-2-yl)-4- 
methylmorpholinium chloride (DMTMM) (480mg, 1.6mmol) was added and the reaction 
mixture stirred at ambient temperature overnight, poured into water (15ml) and extracted with 
ethyl acetate (3x15ml). The organic extracts were combined and washed with IN citric acid 
solution (15ml), sodium bicarbonate solution (15ml), dried over magnesium sulphate, filtered 
and concentrated to give the title product (471mg, 86%). 

X H NMR 300 MHz: (DMSOde) 3.45 (q, 2H), 3.71 (m, 4H), 4.65 (m, 1H), 7.09 (s, 1H), 7.16 
(dd, 1H), 7.44 (m, 6H), 7.68 (s, 1H), 8.57 (t, 1H), 11.74 (s, 1H); Mass Spectrum: M+Na + 
393.8. 




o 




Claims 



i . A compound of formula (1) : 




(1) 

wherein: 

R 1 is Ci^alkyl, C 5 - 7 cycloalkyl, Cs^cycloalkylC^alkyl, Ci. 6 alkoxy, C 5 . 7 cycloalkoxy, 
10 C 5 . 7 cycloalkylCi. 3 alkoxy, heterocyclyl, heterocyclylCi^alkyl, heterocyclyloxy or 

heterocyclylQ- 3 alkoxy (wherein each of these groups is substituted on carbon by 1 , 2 or 3 
hydroxy groups, provided that there is no more than one hydroxy group on the same carbon 
atom and a ring carbon atom adjacent to a ring heteroatom is not substituted by a hydroxy 
group) or R 1 is of the formula A or A' : 
-(CH 2 ) r 

|Nr- 0. 

°^(OH) x 

15 ° (A) -CH^HCOHXCH^COjH (A') 

wherein x is 0 or 1, r is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not a 
substituent on the ring carbon adjacent to the ring oxygen; 

R 2 is phenyl or heteroaryl (each of which is optionally substituted by 1 or 2 substituents 
independently selected from halo, cyano, trifluoromethyl, difluoromethyl, fluoromethyl, Q. 
20 3 alkoxy, Ci_ 3 alkanoyl, carbamoyl, A^Ci. 3 alkylcarbamoyl, iV,AT-di-Ci.3alkylcarbamoyl, 

sutfamqyl, .^-CjL.aalkylsulfamoyL. N.Nz&rQusaD&lsvLi&afooyl and.groups. of the.formulae.B.and- 

B': 

-(CH 2 ) t 

()u 

0 l ><, (OH) y 

° (B) -CH 2 CH(OH)(CH 2 ) 0 C0 2 H (B') 
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wherein.y is.0 or.l„t is 0, 1, 2 or 3 andu is 1 pr 2; provided that the hydroxy. group is not a — 
substituent on the ring carbon adjacent to the ring oxygen); . 



R 3 is independently selected from hydrogen, halo, nitro, cyano, hydroxy, amino, carboxy, 
5. carbamoyl, ^-C^alkylcarbamoyl, iVJV-di-(Ci-4alkyl)carbamoyl, sulphamoyl, JV-Ci- 

4 alkylsulphamoyl,iV,iV-di(C 1 4alkyl)sulphamoyl, sulfmo, sulfo, d^alkyl, C 2 -4alkenyl, C 2 . 
4 alkynyl, Ci^alkoxy, C^alkanoyl, Ci_ 4 alkanoyloxy, iV-(C x ^alkyl) amino, 2vyV-di-(Ci- 
4 altyl)amino, hydroxyCi^alkyl, fluoromethyl, difluoromethyl, trifluoromethyl and 
trifluoromethoxy ; 

10 provided that when R l is of the formula A or A' then R 2 does not contain a group of the 

formula B or B' and when R 2 is of the formula B or B' then R 1 does not contain a group of the 
formula A or A'; 

or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof. 

15 2. A process for preparing a compound of formula (1), as defined in claim 1 or a 
pharmaceutically-acceptable salt or an in vivo hydrolysable ester, thereof which process 
comprises: 

a) reacting an acid of the formula (2): 



m is 0, 1 or 2; 




20 



(2) 

or an activated derivative thereof; with an amine of formula (3): HNR'R 2 or 
b) reacting an acid of the formula (4): 




25 



(4) 

or an activated derivative thereof ; with an amine of formula (5): HzNCHaCONR'R 2 : 
wherein R 1 , R 2 , R 4 and R 5 are, unless otherwise specified, as defined in claim 1; 



100659 





o 



-22- 



_ wherein any. functional groups, .are optionally protected; 

and thereafter if necessary: 

i) converting a compound of the formula (1) into another compound of the formula (1); 

ii) removing any protecting groups; 



5 iii) forming a pharmaceutical^ acceptable salt or in vivo hydrolysable ester. 

3. A pharmaceutical composition comprising a compound of the formula (1) as defined 
in claim 1 or a pharmaceutically-acceptable salt or in vivo hydrolysable ester thereof and a 
pharmaceutically-acceptable diluent or carrier. 



•4. A compound of the formula (1) as defined in claim 1, or a pharmaceutical!/ acceptable 
salt or in vivo hydrolysable ester thereof, for use as a medicament. 

5. The use of a compound of the formula (1), or a pharmaceutical^ acceptable salt or in 
15 vivo hydrolysable ester thereof, as defined in claim 1, in the manufacture of a medicament for 
use in the treatment of type 2 diabetes, insulin resistance, syndrome X, hyperinsulinaemia, 
hyperglucagonaemia, cardiac ischaemia or obesity in a warm-blooded animal. 
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